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Abstract
Patient-centered health risk assessments (HRAs) that
screen for unhealthy behaviors, prioritize concerns, and
provide feedback may improve counseling, goal setting,
and health. To evaluate the effectiveness of routinely
administering a patient-centered HRA, My Own Health
Report, for diet, exercise, smoking, alcohol, drug use,
stress, depression, anxiety, and sleep, 18 primary care
practices were randomized to ask patients to complete
My Own Health Report (MOHR) before an office visit
(intervention) or continue usual care (control). Interven-
tion practice patients were more likely than control prac-
tice patients to be asked about each of eight risks (range
of differences 5.3–15.8 %, p < 0.001), set goals for six
risks (range of differences 3.8–16.6 %, p < 0.01), and
improve five risks (range of differences 5.4–13.6 %,
p < 0.01). Compared to controls, intervention patients felt
clinicians cared more for them and showed more interest
in their concerns. Patient-centered health risk assess-
ments improve screening and goal setting.
Trial Registration
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Introduction
Unhealthy behaviors and mental health issues cause
significant morbidity and mortality [1–5]. Despite the
ubiquity of these conditions, they often go unrecog-
nized and untreated. Primary care, because of its focus
on providing comprehensive longitudinal care [6–8],
is well positioned to help identify patients at risk and
either provide health behavior and mental health
counseling or refer patients for more intensive support
and counseling in the community or from specialists.
In fact, guideline bodies recommend that primary
care clinicians routinely screen and provide or refer
patients for counseling for a number of health
behavior and mental health topics [9]. There are,
however, a host of structural, financial, and policy
barriers that make this difficult. To successfully per-
form these tasks, primary care needs interventions
and supports that are feasible to implement [10].
Policy makers and researchers have suggested that
one solution may be the routine use of patient-
centered health risk assessments (HRAs) that system-
atically screen for such risks, allow patients to priori-
tize concerns, provide patients immediate feedback
about positive screens and potential next steps, sup-
port goal setting, and alert clinicians to patients’
Implications
Practice
Administering a patient-centered health risk assess-
ment in primary care will identify a significant
number of unhealthy behaviors and mental health
needs allowing patients and clinicians to better set
goals that will improve health.
Policy
Better integration of primary care with mental
health and health behavior counselors is needed
to address the modifiable risks that will be identi-
fied as health risk assessments are more commonly
used in primary care.
Research
A greater understanding about how to routinely
support the use of health risk assessments in prima-
ry care as well as how to deliver intensive counsel-
ing to patients ready to make changes is needed.
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concerns [11, 12]. In fact, the Centers forMedicare and
Medicaid Services (CMS) has mandated patient-
centered HRAs for inclusion as part of Annual Well-
ness Visits [11, 13]. Essential to this process is goal
setting and follow-up, which is a key component of
changing individual-level behaviors [14]. Theory indi-
cates that setting or prioritizing manageable, specific
goals could improve health behaviors and lead to
improved outcomes [15]. Individuals who prioritize a
specific goal and are involved in decision-making are
more likely to engage in health behavior change, but
results are mixed on the specific characteristics of goal
setting activities that are needed [14, 16, 17].
While HRAs have been demonstrated to improve
outcomes in the workplace and community settings
[18, 19], there is inadequate evidence to demonstrate
that these efforts will achieve similar benefits in prima-
ry care [20]. Yet, addressing these issues in primary
care makes sense. Patients frequently cite clinician
advice as a key motivating factor for making a health
behavior change [7, 21]. Behaviors and mental health
directly influence a patient’s ability to manage chronic
conditions, adherence with medications, intention to
get recommended preventive care, health care utiliza-
tion, and, ultimately, outcomes. Unfortunately, clini-
cians are often overwhelmed by multiple competing
demands during office visits—often appropriately so
[22, 23]—and frequently do not ask about behaviors
and mental health issues, let alone provide counseling,
goal setting, assistance, and follow-up [24, 25]. Com-
pounding these issues, effective health behavior and
mental health counseling is time-consuming, often re-
quiring 20 or more hours of counseling over six or
more months of time [26, 27].
Althoughmuch has been written about HRAs, there
are few rigorous studies that evaluate the feasibility
and effectiveness of HRAs in real-world settings. This
manuscript reports on whether implementing a
patient-centered HRA, called MyOwn Health Report
(MOHR), improves screening and goal setting—the
first steps of identifying and initiating counseling—for
eight behaviors and mental health concerns in a di-
verse range of primary care practices.
Methods
In this cluster-randomized non-blinded trial, 18 prima-
ry care practices were randomized to routinely offer
MOHR to all patients presenting for wellness and/or
chronic care or to provide usual care. While the study
methods, implementation findings, and frequency of
unhealthy behaviors and mental health risks have
been previously reported, the study design is detailed
below [5, 28–30]. The study was approved by the
Virginia Commonwealth University (VCU)
(#HM12746), University of California, Los Angeles
(#12-0017900), and five other participating institution-
al review boards.
Nine matched pairs of practices affiliated with eight
nationally distributed practice-based research net-
works (PBRNs) or Cancer Prevention and Control
Research Networks (CPCRNs) were purposefully se-
lected to represent the full spectrum of care including
practice type, ownership, location, electronic health
record (EHR) infrastructure, and patient population.
Practices were located in California, North Carolina,
Texas, Vermont, and Virginia—ten were rural, four
suburban, and six urban. All were small to medium
in size, with one to six clinicians and an annual practice
patient panel of 1500 to 10,000 adults. No practice
systematically offered a HRA prior to participating in
the study. Eight practices had some behavioral or
mental health counselors on site, although usually for
only several half days per week. Practices were
matched in pairs by location, size, ownership, patient
demographics, and EHR infrastructure. To conceal
allocation, practices were numbered in paired blocks;
researchers were blinded to practice name, and
researchers randomly allocated each practice to inter-
vention and control condition by coin toss.
MOHR was available in an electronic or paper
format and addressed diet, exercise, smoking, alcohol,
drug use, stress, depression and anxiety, and sleep [31].
Topics were selected based on US Preventive Services
Task Force recommendations [9]. MOHR started with
brief, practical, valid, and evidence-based screening
questions [32, 33]. Responses were scored and catego-
rized as being of Bno concern,^ Bsome concern,^ or
Bhigh concern.^ Patients were asked if they were ready
to change and/or discuss topics of some or high con-
cern with their clinician. MOHR then provided
patients a summary containing feedback that identified
any health behavior or mental health risks paired with
the healthy goal, initial steps to make improvements,
and a worksheet to start creating specific, measurable,
achievable, realistic, and timely (SMART) goals [34,
35]. Clinicians received a summary of any positive
screens prior to the visit.
Intervention practices were asked to adopt, imple-
ment, and fieldMOHRone time to a minimum of 300
patients between March and December 2013. As a
pragmatic trial, practices were asked to decide which
patients would be invited to complete MOHR, when
and whereMOHRwould be completed, whether they
would use the electronic or paper version, and who
would counsel patients in response to summaries—re-
plicating what would naturally occur in practice. Clini-
cians were invited to attend two 1-h training webinars
prior to MOHR being offered to their patients. The
webinars reviewed basic health behavior and mental
health recommendations, discussed health behavior
counseling techniques (the five As, SMART goals,
and motivational interviewing concepts), demonstrat-
ed what patients would see with MOHR, and shared
example patient summaries that clinicians would re-
ceive. Clinicians and practices were not specifically
asked to do anything different beyond the optional
webinar training and fielding MOHR. How they
responded to conditions identified by MOHR was left
to their discretion.
The primary outcome was whether patients seen at
intervention practices were more likely to set a change
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goal for each of the eight behaviors or mental health
concerns than patients seen at control practices, which
can be viewed as the first critical step to delivering
recommended counseling. Secondary outcomes are
actions recommended by the guidelines that include
whether intervention patients were more likely to be
screened, referred, or report that they had made
improvements compared to control patients. Addi-
tional outcomes included patient trust in their health
care team and perceived clinician communication
style derived from the Consumer Assessment of
Healthcare Providers and Systems (CAHPS) Clinician
and Group survey—a validated instrument commonly
used for patients to report on and evaluate their expe-
rience with health care [36]. Outcomes were measured
by survey mailed to patients starting 2 weeks after the
office visit using a modified Dillman technique [37].
Non-responders were called, and the survey was ad-
ministered by phone. As the study goal was to assess
the intervention impact on the entire practice’s patient
population, all patients presenting for a wellness and
chronic care visit from intervention and control prac-
tices were mailed the outcomes survey, whether or not
they participated in theMOHRhealth risk assessment.
Survey outcomes from all respondents—regardless
of MOHR participation—were analyzed using a gener-
alized linear mixed model with a fixed effect for inter-
vention status (intervention or control) and a random
effect to account for matching between practices. The
model was also used to account for patient character-
istics including patient age, race, ethnicity, and time
with the clinic. SAS version 9.4 (Cary, NC, USA) was
used for all analyses.
Results
At intervention practices, 49.6 % (1782 of 3591) of
approached patients completed MOHR prior to their
office visit. Fully, 49.3 % (1513 of 3069) of patients at
intervention practices and 47.2 % (1400 of 2965) of
patients at control practices completed the outcomes
survey (Fig. 1). Intervention and control patients
were similar with the exception of small differ-
ences in patients’ age and length of time seen in
the practice, but the magnitude in differences was
minimal (Table 1). Based on responses to the
MOHR assessment, a majority of patients from
intervention practices reported risks for diet
(44.7–84.5 %), exercise (70.8 %), sleep (63.9 %),
stress (59.6 %), and weight (79.6 %). While less
common, a sizable minority of patients had alco-
hol (23.8 %), tobacco (23.8 %), illegal drug use
(3.2 %), anxiety (15.5 %), and depression risks
(8.9 %). These results have been previously de-
tailed [5].
Compared to patients from control practices, more
patients from intervention practices reported greater
screening rates for each of the eight behaviors and
mental health risks (range of differences 5.3–15.8 %,
p<0.001) (Tables 2 and 3). Significantly more patients
from intervention versus control practices reported
setting specific goals to improve their diet (48.2 vs.
31.5 %, p<0.001), exercise more (46.5 vs. 33.5 %,
p<0.001), reduce risky drinking (15.1 vs. 10.8 %,
p<0.01), reduce stress (27.3 vs. 19.2 %, p<0.001),
reduce depression/anxiety (28.9 vs. 20.7 %,
p< 0.001), and improve sleep (27.7 vs. 22.1 %,
p<0.01). Less frequent behaviors (e.g., smoking and
Pracces assessed for 
parcipaon (n=30)
Pracces randomized for 
parcipaon (n=18)
Excluded (n=12):
Declined parcipaon
9 pracces allocated to intervenon 9 pracces allocated to intervenon
3591 paents approached 
for MOHR intervenon 
1782 completed MOHR 
(49.6%)
3069 paents mailed 
outcomes survey 
1513 completed survey 
(49.3%)
2965 paents mailed 
outcomes survey 
1400 completed survey 
(47.2%)
Fig. 1 | CONSORT MOHR study flow diagram. CONSORT study flow diagram for this practice-level randomized controlled trial. All
practices randomized to the intervention were able to field theMOHR assessment. Practices offeredMOHR to patients presenting
for a wellness and/or chronic care visit. Using an intention to treat approach, all patients presenting for a wellness and/or chronic
care visit were offered the outcomes survey—whether or not they completed the intervention. Once 150 patients completed the
survey, survey administration was discontinued, even if the practice continued to MOHR assessment
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drug use) did not reach statistical significance but
trended toward improvements. There were no differ-
ences between practices in referral rates to ancillary
behavior andmental health counseling staff, including
internal referrals. Overall, more intervention than
control practice patients reported making substantial
diet, exercise, stress, anxiety/depression, and sleep
improvements (range of differences 5.4–13.6 %,
p<0.01).
With respect to the care delivery process assessed
by the CAHPS survey, a greater percent of patients
from intervention practices than control practices
reported that their clinician definitely cared about
them as a person (81.8 vs. 75.3 %, p<0.001); they
could definitively trust their clinician with their med-
ical care (85.0 vs. 79.5 %, p<0.001); they were en-
couraged to ask questions (57.1 vs. 47.6 %, p<0.001);
and they were explained information in a way that
was easy for them to understand (74.4 vs. 69.0 %,
p<0.001).
Discussion
By systematically fielding a patient-centered HRA,
primary care practices can improve their care delivery
process for addressing health behaviors and mental
health concerns. This process improved adherence to
screening recommendations for risky health behav-
iors and mental health concerns [9], resulting in more
patients setting improvement goals with their clini-
cian. Patients also reported making health behavior
and mental health improvements and having greater
satisfaction with their care. Ideally, these effects can
occur both through patients learning about their
health needs, becoming activated, and making the
necessary changes; as well as through clinicians being
proactively alerted of patient’s needs and reaching out
to help patients.
These findings are particularly significant given the
patient population studied. While practices were
approached for participation to represent the full spec-
trum of primary care, the final sample of study prac-
tices included a high proportion of disadvantaged
patients andminorities. These vulnerable patient pop-
ulations have a greater prevalence of risks and greater
difficulties with making improvements [38]. Of addi-
tional significance, this study evaluated the impact of
the intervention on an entire primary care practice’s
population, not just a subpopulation of patients par-
ticipating in the study (i.e., completing the MOHR
assessment). Our findings suggest that if practices use
similar patient-centered HRAs routinely during care,
they could improve the health of their overall patient
panel.
A key element of MOHR is that it was a patient-
centered BHRA-plus.^ An HRA-plus has previously
been defined as moving beyond merely asking about
risk for disease and disability and including feedback,
prioritizing, shared goal setting, referrals, progress
monitoring, and regular follow-up [11]. Without these
additional elements, MOHRmay not have resulted inTa
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the reported improvements. Of note, MOHR did not
automate goal setting, referrals, progress monitoring,
or follow-up but rather relied on the clinician and
patient during an office visit to do these next steps
based on their interests and clinical judgment. Advan-
ces are still needed to patient-centered HRAs, such as
MOHR, and more evidence is needed to understand
which elements of the HRA-plus model are effective
and how best to deliver them.
Most notably, MOHR did not result in any signifi-
cant increase in referrals. This is particularly interest-
ing given that seven practices had integrated health
behavior or mental health support. Not only were
there no differences between intervention and control
practices, but there were no differences in referrals
between practices with and without health behavior
and mental health counselors. One explanation is that
in exit interviews, clinicians reported not referring
more patients because onsite counselors were already
overburdened prior to participating in this study. Ad-
ditionally, practices reported counseling patients about
risky behaviors and mental health concerns for an
additional 14 min per patient [30]. While this is a
substantial time investment for practices, patients will
require greater support over an extended period of
time to sustain improvements [9]. Future iterations of
patient-centered HRAs, like MOHR, could serve to
facilitate the integration of primary and community
care providers to better leverage existing resources
and better support patient needs [39]. Effective
partnerships with health behavior and mental health
counselors will be especially important.
This study has four key limitations. First, the study
was not designed to directly measure behavior and
mental health changes. The primary outcome was goal
setting, an intermediary step tomaking improvements.
Encouragingly, patients from intervention practices
perceived that they made more improvements than
patients from control practices, but whether they actu-
ally changed behaviors or had improvedmental health
is unknown. Second, outcome surveys were not linked
to MOHR assessments. As a result, all patients were
asked about screening, goal setting, and improvements
for every behavior andmental health domain, whether
healthy or unhealthy for the patient. This may explain
why there were no observed improvements in goal
setting or behaviors for the lower prevalence condi-
tions of smoking and drug abuse. This design was
purposely used given this study’s objective of assessing
whether an HRA improves screening and goal setting
for an entire primary care practice. Third, only about
half of patients completed the post visit surveywhich is
the basis for our study’s outcomes. While this is lower
than the ideal ∼60 % response rate for a modified
Dillman technique, it is not unexpected given our
attempt to survey such a large proportion of the inter-
vention and control practices’ patients—everyone with
a chronic care and or wellness visit. Finally, it is un-
clear whether these findings can be generalized outside
of a research setting.While the study designwas highly
Table 3 | Comparison of patient reported screening, goal setting, referrals, and improvement for intervention versus control practice
patients
Intervention Control p Value
They really cared about me as a person:
Yes, definitely 81.3 % 75.1 % <0.001
Yes, somewhat 16.0 % 20.5 %
No 2.7 % 4.4 %
I could trust them with my medical care:
Yes, definitely 84.5 % 79.5 % 0.004
Yes, somewhat 12.9 % 16.5 %
No 2.6 % 4.0 %
They encouraged me to ask questions:
Always 56.7 % 47.2 % <0.001
Usually 20.2 % 22.0 %
Sometimes 15.9 % 19.5 %
Never 7.2 % 11.3 %
They show interest in my questions and concerns:
Always 71.5 % 63.5 % <0.001
Usually 15.2 % 19.1 %
Sometimes 9.8 % 13.1 %
Never 3.6 % 4.3 %
They explain things in a way that is easy to understand:
Always 73.9 % 68.9 % 0.031
Usually 15.1 % 17.9 %
Sometimes 7.9 % 9.1 %
Never 3.0 % 4.1 %
Questions from the Consumer Assessment of Healthcare Provider and Systems Clinical & Group survey (CAHPS-CG) [36]
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pragmatic to increase external validity [28, 40], field-
ing MOHR required substantial resources and time
from practices (an additional 28 min per patient) [30].
However, practice redesign efforts such as patient-
centered medical homes, accountable care organiza-
tions, primary care and public health integrations, and
primary care and mental health integrations are ad-
vancing team-based caremodels that can support all of
the needed patient-centered HRA steps. Additionally,
new economic models focused on the quality of care,
and the health of patients as opposed to fee for service-
based payment models will provide resource support
and incent patient-centered HRA activities [41, 42].
Current practice mandates to perform a patient-
centered HRA as part of a Medicare Annual Wellness
Visit highlight the changes that are already occurring
in practice [11, 13].
The inclusion of patient-centeredHRAs into routine
care holds great promise to effectively initiate the pro-
cess of helping patients improve behaviors and mental
health. Given the high prevalence of risks, this activity
could result in substantial public health improvements.
Whether the intended benefits can be realized on a
national scale remains to be seen. Paramount to suc-
cess will be effective implementation and follow-up
counseling and support.
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